The diphenylurea derivative thidiazuron induces a variety of cytokinin responses. Levels above 5 x 109 molar and 4 x 10' molar stimulate maximum soybean callus growth and radish cotyledon expansion, respectively. A wider range of dose response related effects follows thidiazuron induced tobacco plant regeneration. Analysis of soybean callus extracts strongly suggests that thidiazuron treatment creates an accumulation and/or synthesis of purine cytokinins, able to induce the growth, expansion and regeneration, mentioned above.
Naturally occurring cytokinins are most often described as N6-isopentenyl adenine derivatives (3, 12) . While structurally unlike purine derivatives, some synthetic diphenylureas are even more active than their purine counterparts (7, 10, 13) . A clear explanation of how DPUs3 and derivatives stimulate cytokinin-like effects is needed. One recent proposal is that urea type cytokinins promote the conversion of cytokinin ribonucleotides to the biologically more active ribonucleosides (1) .
Purine type cytokinins can be judged by a variety of criteria. Radish cotyledon expansion without cell division occurs after cytokinin treatment (2) . Cytokinin induced soybean callus growth and tobacco regeneration rely on both cell division and elongation (5 , 1 1). DPU type cytokinins should also elicit these responses.
The purpose of this communication is to compare the relative activities of purine cytokinins and a DPU cytokinin. The well known N6-BA and zeatin were tested alongside the DPU cytokinin N-phenyl-N'-1,2,3,-thiadiazol-5-ylurea (thidiazuron), by means of the classical bioassay methods mentioned above. Thidiazuron demonstrates powerful cytokinin activity in Phaseolus lunatus cell culture (8) . Secondly, the content of adenine type cytokinins in soybean callus grown on a thidiazuron supplemented medium is also examined.
MATERIALS AND METHODS
Thidiazuron (Dropp, Nor-Am Agriculture Products) was ohtained from Dr. R. Briggs (University of Arizona). Purine cytokinins were purchased from Sigma.
The radish (Raphanus sativus L.) cotyledon cytokinin bioassay was employed to test thidiazuron cytokinin activities (4 Thidiazuron was dissolved and serial dilutions made in DMSO. After autoclaving, the appropriate thidiazuron concentration was added when the medium had cooled to 55C. Medium was then poured into sterile 125 ml flasks. Soybean callus (0.5 g/flask) was inoculated and grown as before. After 5 weeks, cultures were harvested and the fresh weights determined.
The differentiation assay was based on the regeneration of individual plantlets from Nicotiana tabacum W-38 leaf discs. Plants were aseptically germinated and grown on ½/2 strength M and S salts (9) The fractionation of adenine type cytokinins followed the methods of Van Staden (14, 15) . Soybean callus growing in either 0.1 or 1 mg/L thidiazuron was extracted (10 g fresh weight) in 90 ml of cold methanol then allowed to stand at 4°C overnight. The extract was filtered through 2 layers of Miracloth and the pH was adjusted to 2.5 with 1 N HC1. The resultant precipitate was removed by centrifugation at 10,000g for 10 min and the clear supernatant applied to a 1 x 30 cm Dowex column (50W-X8, 100-200 mesh, H+). The column was washed three times with 70% methanol and 2 volumes of deionized H20. The For soybean bioassay, of the 2 ml of the extract was applied to the Sephadex column and eluted with 35% methanol. After elution, every two fractions were poured into French squares and dried at 40C. Each fraction represents the equivalent of 0.1 1 g fresh weight of soybean callus. For bioassay, 20 ml of Miller's medium without cytokinin was added, and the bottles were capped and autoclaved for 20 min. Each bottle was inoculated with 0.25 g fresh weight of soybean cotyledon callus. Soybean callus was also inoculated on Miller's medium with increasing concentrations of zeatin to provide a cytokinin responsive control. Cultures were grown as stated earlier and the fresh weight of each culture was determined after 5 to 6 weeks. These experiments were repeated three times.
RESULTS
In order for cytokinin bioassays to estimate the cytokinin concentration in a given sample, the response of the bioassay must be dose dependent. Using BA, the radish bioassay response was linear for concentrations from 2 x 108 to 5 x 10-5 M (Fig.  1) . Zeatin has been shown to stimulate radish cotyledon expansion in a similar dose dependent manner (4). This was not the case for thidiazuron (Fig. 1) . Only at concentrations from 0 to 4 X 10-' M was a linear response observed. At higher concentrations, greater expansion did not occur.
Thidiazuron also had a similar effect on the growth of cytokinin dependent soybean cotyledon callus (Fig. 2) . The linear dose- The differentiation of tobacco leaf discs to form multiple shoots was induced effectively by thidiazuron (Table I ). The concentrations of thidiazuron used to induce plantlet regeneration are similar to both BA and kinetin. Generally, the greater concentrations of thidiazuron produced greater number of plantlets; however, they were quite small in height. Larger plants that rooted spontaneously were obtained at lower concentrations (5 x 10-8 M).
The result of cytokinin extraction and fractionation from soybean callus grown on 0.1 and 1 mg/L thidiazuron is shown in Figure 3 . Normally, this soybean variety requires purine cytokinins added in the culture medium in order to grow (5 (Fig. 3) . After growth on thidiazuron, purine cytokinins are found in quantities similar to those observed when soybean callus was cultured on zeatin and zeatinriboside supplemented media (14, 15 
